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SUMMARY- OF PRELIMINARY RESULTS OF

A DOLPHIN TEGGING_FEASIBILITY STUDY

by
Jacqueline G. Jennings and Raymond K. Stives

A tagging feasibility study was fnitiated in the area around
Clipperton Island in September-October 1978. This area was chosen to
increase the probability of tag recoveries since it is an area of
traditionally intensive fishing, particularly in the early part of the
year. It was anticipated that NMFS and IATTC technicians ("observers")
aboard~commarcia1Isefners would be making most of the'tag recoveries and
that a large group of technicians would be going to sea 2-3 menths after
the dolphins were tagged. This gave time for the db?phins to disperse
and time for the tetracycline, injected into some of the animals (to
mark the bones and teeth for age determination studies) tc be deposited
in hard tissues of tae animals.

With the dramatic reduction of dolphin mortalities in the fishery
from 1973 to 1978, the likelihocd of physically fetovering a tagged
animals has decreased. Therefore, a highly visible dorsal-fin disc tag

2 1/2" in. diameter was developed (Figure 1). International orange and

or

yellow were chosen as the most visible colors at sea. The tag is

slightly doemad to reduce hydrodynamic drag and is attached with
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stainless gtee] bolts covered by biocompatible virgin fef}on sheaths to
assure tag retention. All tags were sequenfiaily numbered but, due to
manufacturing problems, the numbers_were barely visib1e. Also, due to-
manufacturing problems only 3 groups of tags bearing distinct geometric
designs rather than the 12 designs originally planned were available.
These large designs were to allow for visual recognition of tag groups
when the numbers could not be read

A porpoise school impoundment system, -the PSIS (Figure 2), was
deveToﬁéd to allow safe holding and processing of large numbers of
dolphins caught in the tuna seine (Powers, Butler, Jennings, Mclain,
Petefs, and DeBeer, 1979). _

Six hundred fifty-six dolphins, mostly spotted dolphins, Stenella
attenuata, were tagged during nine net sets between September 29 and
October 24, 1978. Of these, 331 received tetracycline injections and
were tagged with épec1a1 orange  "T" tags. All 656 animals plus 10
neonates had their dorsal fins.notched according to a predetermined code
which changed with each set. The notches were to serve as permanent
marks in the event of tag shedding. Table 1 summarizes the results of
the tagging operations. (Futher details on the cruise, including the
radio tracking study, on shortfterm school integrity are contained in the
cruise report (Powers et al., 1979.)) |

As of August 24, 1979, approximately 11 months later, 68 resights
of tags and 27 of notched fins have been reported. Figure 3 shows the
tag release sites and the number of tags and notches rasighted by'lO
squares. O0Of the 68 tag resights, 14 were positively identified to

number. All resights, except 4, have been reported from vessels with



LITERATURE CITED

Powers, J.E., R. W. Butler, J. G. Jennings, R. McLain, C. B. Peters,
and J. DeBeer. 1979. Summary of Resesarch Rasults from
the Fourth Cruise of the Dedicated Vessel, 12 September to
31 October 1978. Southwest Fisheries Center Admin. Rep.
No. LJ-79-14 . ' -

Perrin, W.F., W.E. Evans, and D.B. Holts. 1979. Movements of Pelagic
Dolphins (Stenella spp.) in the Eastern Tropical Pacific as
indicated by Results of Tagging, with Summary of Tagging
Operations, 139G65-1976. -NOAA Tech. Rep. NMFS SSRF (in press)

T



{r’o v \r;p}ﬁ; ';"‘l“',r“’;’ e _: ;s at "
. 1073 By I g, 0 i A
) .}qijb"\“\‘.)%'\lﬂlld RO
_l_' f ) l_,_}_',‘ et j— ..,.,{,,.‘I-_L___.:_: - r' x

FOR RETURN OF PORPOISE TAGS

$100 FOR

RETURN OF < N
PORPOISE 1:;; ?

VWITH TAG

T

The U.B. National Marine Fisheries Service conducled zn
caperimental lagging study in [he area o the east of Clipperion
lzland in Oclobar- November, 1978, Crange and yellow disc tags

.were atlached to the dorsal lins ol 636 porpoise. Cf these, 231
were lagged wilh special orange T 12gs indicaling lelracysiine
Injections lor an age delermination sludy. All fins were notched
{o sarve as parmanent marks,

It is essentiai that the bodins of any accidentsily killed
porpoise invslved in the age delermination study, 3s indicaled
by the “T" tag, be returned so Lhs! the leeth and banes can be
examined, Only the fins with tha 1ags in place need to Le re-
turned from any dead poarpoise velh other tynes of dist tags, so
the 1ags can be evalualed. The locatien and ¢ate of tag .l-?‘:c-ror‘;
must be Indicated. Heports of sighlings ol tayged porpsise
will e appreciated,

Whan an observer Is on board, the reward wiill g2 lo the
vassol,

WARMING:  HO PORPOISE ARE
ACCORDARCE VATH THE mMaRLE

$5 FOR
RETURN
FIN WITH
TAG :

OF

vwith

TO COLLECT REWARD: Send f{in
tag or enlire porpoise if a “T" tag. Teli
where and when tag was ccliccted.

MAIL TO:
U.S. National Maririe Fisheries Service
Southnwest Fisheries Ceonler
P.O.Boux 271
- La Jolla, California 92038
PHOME:
(714) 4153-2820

TO 8L INTEMTIONHALLY KILLED = [}
PIALAMAL PROTECTION ACT OF 1972,
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Teble 4 Summary of tagging operations (s 11 /.8
P . Spotugaﬂﬂo1ph1n Easte;?ff: e 2 i R e ._4~mn7
; Tagged and Released Spinner i Tl e ;oo FoEpada
Set | Dise®| Kot L % oo Mo, of Hotchedo. of Radio|Mo. of Disc| Disc Tags Placed toeiations Minutes Per
?nO. Type | Code Tags Only Tags Tags : Tag Per Chute
2 | or | owe a4 0 0 0 a4 — Disc Plus Tetracycline 4.4
L 4 | vs | st 52 7 g 0 52 Disc Plus 1 Radio Tag 3.3¢
7] o0s | sum | 128 2 1 3 131 Disc Plus 1 Radio Tag 3.6°
B 8 0T OB 121 0 0 0 131 = Disc Plus Tetracycline 3.3
F11 | o5 | sme 101 0 2 0 101 Disc Plus 2 Radio Tags 371
F 12 | YSy| o 29 i 1 12 C 4] Disc Plus 1 Radio Tag 3.8°
'313 0T | DhB 50 0 0 - 0 " 50: Disc Plus Tetracycline | 3.4
295 | or | ong 64 - 0 0 9 64 ° Disc Plus Tetracycline® 51
E 16 0T DilB 42 0 0 0 42 - Disc Plus Tetracyclinee 3.0 i
E TOTAL 541 10 6 5. 655 (

Dicc tag types were:

Orange T (0T), Orange Square (OS), and Ye]]ow Square (YS).

T, b EAA S = o

bﬂotth codes were: double notch at the base of the dorsal fin (DNE), single notch at the tipof’dorsa]fin{SHT) single notch

“Includes time needed to place

dlnc1udes time nceded to place

e

base (ShB), single notch mid dorsal (SWM), and double notch w1d dorsa] {DNM)

Blcod sampling

one radio tag on a spot

also cccurred, however, it is not included in times.

ted porpoxsé (less

than five mirutes),

a radio tag on each of two spotted porpo1se (Tess than 10 total minutes).



—re g gy t—— b iaa 1 e - il it

e i ’ ELH Ly A A | LB nwa

R B o e L s ey L e T el w:.lJaF._.u.\.rl..r.‘lbtA s..y.ﬁ “IA TR i i e R e e B B .n.r........ PR T BT e 8 O L s P T B T T T s T m.. AT Pl ST S SV T R B T w.m..ﬂ...‘m_u..rm Mui.m.uﬂwn.xm.......u-.dlﬂ.v._._J....u
T \ N ; : i | I N, : 2
0 Ko . FTTETIN I [ ,._- A T T PR S L “ | M S i B ,....“ o S e W) (] el i i . 550 i i i el urn—. I, ..“u....l|
5 el : p ] : : I I SO | O O L = ; i § o o e e g s
) I AR i 7 i . i LA P g g Raf FH°sq & aF o .
M 1 : i et __ : — t i I_lrnm . — —fd ) i\l..|.."..‘l : 4
g i e e L T (Y i ! o bt ) il I_! s .”.r....... ! « fom L T R
- ; A ; . i ! ! H ] i [ R T
LR I L 1 TN O O O 7 6 L SR * N A N Y S — -
= ! e . o) o i H l.-[rl_...l_ i (o ..". L e 3 - LS SRS . JET JP
£ RN BN E¥ RSN Cig RN ; L L s e
- b o NN HEEEE! " . : Az — A
[ & HETEEEE TN O T O ) L 0 O O 19 0 5 S 1M 3 O 1 1 e i e
: . i Bt _. _ [ ! : ; :
£ : , A SRR . i _ | | : : : _ i
Ly v 00 O O T P ! : ® ] ! EEE N N
_ﬁv..,u//. e N | T i NERE 1 ' Ll ! A | T B o .ilu-..lg. g 4] g oy
ST R B R e ! _ ) ! A T 0 e S
o c Lo, B T = T i « 3 ] H s = = Y e L .
C /llfu.lq:.nllll."lﬂr..wl_.ulwl.ui...|.l... e e e B i e e B e B e R Rtk O F B B8 5 S8 SE B -.n..u.rl sl »~v|4|w:}..ﬂ.-.ln.i..i.tn ||||||||| e
- P [ O ! ! _ ' . : A e S AN [ G
£ ......_‘. ] ; 1 b : ] P | _ i ! o T | D
; S ! ) R -y R i il | ' - _
G ——y ] ' ! | 1 H i | : ' N ' 5 o G JJ.TLI P B
F i ST O T i ) B HENNEEN ! b o b sl 4 ek b b T e e TR
i 3 it [ e L1 ._ ! L :
| i . g by I | [ )
| i e o I o RN i i, O, oen SR SN (R RN Y e ! (i
5 - T i i I : T i
m = y o - 0 o .“ . B . m s P _— |i.ll_|....“|.- i .
- r & LTS RO : 1 i -, - 1 N N [ | H | R,
- M.UH&MH: el ' ¥ f 4 1 o BN B O O 1 i ! ; |
£ 3 ! BT 0 NG (SN O (O O 1 O R Lk N CMNR TR TS S ol i
= i b ! ! ! . ! ,_Y_r_ o _ : T e
HILNOS EENE _ 0 . ! EREEED u L9 & IEU I W TR
m P . o _ i T _.-!-Hll_.i.-.iIL.liil- il
¢ G e o &z 1 F T O O L i E W i el — AN (e F;:ITI!. | L
4 e G 2 el Y ! 3 ot H M ” ! ___ _ _ . _ :
e Wweaf t i A I . . i S W S| S | K
- e T ..l\Al i3 P i : i : : _ B P A o | e [ oyl “ ] o ' ] . il |..m.| . _v £
L ] L o TERREER Lo T i ! ] ! ! TS R S S
= ¥ R e vl () 1 I o 1 k bl g s . 3 ﬂ.
[ LT LS RN ! " I A ot st bl bnaos bl s
£ A & R A N N = i S ! T 2 ) L N R O T M i
i SR R %R N (N O O O L O T R 1V O G i 55 o S
E ¢ : R | __ R - 8 0 T N NN O T ot & -
| 2 N 3% Ll K ! B » Lap i L B
| F ST EY 7t T iy v G B SR ! iGN ER R
E 24P W 0 L O
" W - 1454{«“;:3:. .,/J....Gfru?; Ty ' Pt 1 ; ﬂnrw ! 4“ 1 I" i _ H
| & L i w2 | 2l B . O N O L o ceicabeie
| ; | u V i IR Y [ | 1 o ! i Ll
| N EnRNE RN N AN AR
,..lf.urf} = ? < B i BN NN HE | i ]
lhﬁ“..{n.cf/._ | A< w. | ' | L ._w b : ol
il e I o o o o B o T . S
s miow S TRl ! A « 1 0180
1 '
T o | : _ o
..... e [ oy T T WY —— } T
- 1 | i 1! i i
..... T ' E i : il
, m _ i -_..T.-
Illyl.llllllJlbr-..l.-.l.N.l)- (f.ll‘ ot S FR S i - 1 |I_.| e +
N T : ' i ‘ i
rﬁ )Hl..l.'{nl.i!ﬂr/ ._-.w)_..l.-u....h{q.illuu. -=- - A L o el b ll.tl." f : :
.w,H.J_ P92 Y3AL hAQLS ¥ m.r._az.w.mM I o P B i ol . |_i
mm Ry SLHOISTIH “WLOL & f/ 1 ! ERENEERE 2l Pt _.. e
T INRE H 1
M TUYTINIZQ Y3ns haOUs 01X T LR ,,m : N R -_H
4
[ WUCTR S T - § =
USERYODS of hE SN _M._T ER n _ | W . RE T
ﬁ TENIOOIIY NAUOW TMY TUL OV EILIS .s...?r,uﬂ ../N e.u‘ i I S i : ! : s ise i b S
' - 1 - .
- IEYIINY YL 2O tSlygDO % S aUDTH T ﬁ“ 3 . i ' 4 th .-_mi:--lulL !ril-.-._.i.i-.|-...,.r.i|.l.
5 eli=2 & i JV.‘If.rr..t...lT.l b : AL

1 m



NMFS technicians.  Two tagged dolphins were reported by a yachtsman
arouﬁd Christmas Island (160°) and are believed to be unreliable. One
tagged dolphin, at about BBOW'aanJQQ, was reported by a crewmember but
was not observed by the NMFS iechnician. Posters (Figure 1) were

distributed to every U.S. tuna vesse]uggtmno tags hayswgggg returned

unless a NMFS observer was onboard. NMFS observers have Eeen placed on
approximately 1/3 of the triﬁs made by U.S. vessels. A1l recoveries
except one from tuna vessels were made during ao\?hln‘sets.

For purposes of analysis, a sfudy area of 5% x 10° has been
designated betwsen 100N - 150N and 100% - 110%. Of the 95 resights,
67 (71%) were made within.this area. ' In order to interpret the high tag
and notch resight rate of 14% (number of‘resights = 14% of tags |
released) the fi;hing effort of vessels carrying technicians (NMFS and
IATTC) for the same time period was analyzed using the data in the |
SWFC's computer data base as of August 9 and adding by hand data from
the last cruiée on which notches were sighted which had not been added
to the computer data base. These data were compi1éd by 19 square and by
month. The data were compiled for all sets, for all dolphin sets and
for alil sets during curises on which there were resights. Baﬁical]y;
this was done to determine whether the high recovery rate was due to
disproportionate fishing effort in the study area and whether the
cruises with resights were acting normally.

.A total of 3,706 sets were reported for the period September 29,
1978 to August 8, 1979 of which 382 (10%) were made in the study aréo,
(Figure 4); Of the total number of sets, 1588 (43%) were dolphin sets.

Of these sets, 337 (21%) were made in the study area (Figure 5). Figure
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-6 shows the total number of‘do]phin éets for other 59 x 10° areas in
compérison with the study area. Considefing the size of the area
'covered by the fishery, this indicﬁtes relatively heavy fishing in the
study area. |

Preliminary comparison of the location of sets by vessels which
made the resights with the location of the oﬁeré11 ffshing effort
inditates that they generally were fishing areas covered by the other
vessels; they had no apparent greater probability of sighting tagged
dolphins. Therefore, the data should generally indicate the distribution
of the tagged dolphins over the areas being fished.

An analysis of fishing effort and recoveries by month for the
whole area and the study area is summariied.in Figure 7. (Data for |
fishing effort for June and July are incomplete, since not all the data
are available.) IThe data  indicates that a large number of sets by
vessels carrying techn{ciéns was made in January-Marcnh, with the
greatest number in March. The greatest number of sets in the study
area, 104 sets, was made in January with fishing shifting to the east in
February and March. Most of the sets in the latter two months were not
made on dolphins, however. DMost resights were made when the do1phin§
were in the net. The fishing effort in the study area reflects
fluctuations in do1phin'fishing, rather than overall fishing effort.
Héth the exception of the rusn to the aresa when the season opens, the
effort was rather uniform throughout the period.

The two Targe peaks in tag.resights occurred in October and Mérch.
All but one.of the tags resighted in Octcber'were recovered by thé

tagging vessel, 8 during the radio tracking experiments during which the
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radio tagged animal was beiﬁg fo]iowéd,presumably with the tagged
schod?. The second peak in May is from one cruise in which the
technician sighted 15§ fin- notched_animals'outside the area in May and
another 8 in July inside the afea. |

No report of a definite resighting of a tag has been reported
since April 14. One possible explanation of this is tag shedding. The
fishing effort in May was widé1y spread, however, and the data for June
and July are scanty, with minimal coverage in and around the study area.
Therefore, no conclusion can be made as to whether cr not tag shedding
is responsible for the recent lack of tag resignts.

Tables 2a and 2b indicate the minimum and maximum distances
traveled and days at 1iberty of resighted dofphins. In most cases
the tags were not individually identifiable; therefore, the calculations
are based on'the-nearest and most distant release sites and on the |
earliest and latest release dates (not necessarily of correspond{ng
sets). The maximum distances reported (#66 and #67) were about 3278 and
3560 nautical miles. The respective maximum days dt 1iberty are 18 and
26. These sightings were reported by a yachtsman and are considered
unreliable. The IATTC learned of the sightings and the yachtsman was‘
contacted and sent a poster. The yachtsman responded indicating that on
two occasions orange tagged dolphins were sighted. The sightings were
unﬁike?y since they viould mean that the animals traveled 137-182 nm per
day.

The next largest distance (#48) of 1622-1877 nm was a sightiné
reported to an ob.':’;er'ver by a crew member in the backdown channel but

the tagged dolphin was not seen by the observer. It would have been at
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liberty from 127-152 days. Perrin k19?9) found that 30 to 50 nm per day
was an éverage for short term travel. Recoveries by the tagging vessels
had one-day travel distances of 39 nautical miles but over several days
'the distance traveled per day decreased, indicating a milling pattern.
Determination of total distance traveled per day for long-term returns
is not possible. Although most of the movement was north of and
Tocalized around the release areas, there is one positive sighting (#35)
at Teast 521 nm south of the release site 42 days after release.

In conclusion, 656 tags were_re?eased and 68 tagged do1phiné and
- 27 fén-notched doiphins without fags were resighted/recovered over 11
months. It is not possible to estimate the number of multiple
resightings. The high recovery rate is attributed .to the study area
being one of relatively continuous fishing effort, where the probability
of recovery is higher than for other areas. The tags were designed to
have a better than normal shedding rate. Most tag types tested by the
SWFC had a high initial shedding rate {normally shed during the first 7
days) whereas this design was retained by some Test cnimels aWowt one v iar.

Most tag resig ts have been made within about 500 miies of the
release sites. MNotch resights (dolphins without tags) were resported
lTatter and were at greater distances. In view of the fishing effort,
movements to the east and southeast had beter probability of being
detected than movements to the west and sotutnh (see Figure 6).

The animals %n the study area were certainly subjected to
continuous fishing pressure particularly if a large proﬁortion of the

wedd.

- multiple resights. If many of the observed sightings were

resights ,

multiple resights, the population size must-.accordingly be smalier than



lould be the case if multiple resights were few.




